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Total angular momentumCompton effect with spin effect is studied. Although the incoming wave has been taken into account in
the current loop model the final result is the same as before. Namely, the total angular momentum in
z-direction before the collision will be equal to the total angular momentum after the collision. Let us
take the z-component of the spin of the incident light as, (1, 0, 1) and the spin of the electron as,
(½, ½). Applying the conservation of the z-component of the total angular momentum gives access
to spin-flips. We find that the probability of spin-flip is 40%. We believe that this analysis will be helpful
for deepening in the spintronic event better.
 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
In 1923 A.H. Compton carried out the experiment about the
photon colliding with an electron without the spin effects. They
realized that the scattering of X-ray photons from electrons could
be explained by treating photons as point-like particles with
energy hc=k and momentum h=k, and by conserving energy and
momentum of the photon-electron pair in a collision. In so doing
they were able to calculate the wavelength difference of the scat-
tered wave and the incoming wave [1]. In those years because of
the lack of spin concepts, they could not go further. The aim of this
study is to look at the spin effects in the z-direction in Compton
effect.
Recently we have calculated the quantized magnetic fluxes
through the electronic orbits in a relativistic hydrogen atom within
the framework of Dirac theory [2,3] and showed that the quantum
fluxes corresponding to the (n, l, mj) state are given by U(n, l, mj) =
(n  l mj) Uo here Uo = hc/e is the flux quantum. We have also
calculated the non-zero matrix elements for dipole transitions
such as 1s-2p and 2p-3d for the solution of the Dirac hydrogen
atom. The combined result is that photon should carry an intrinsic
flux of Uo = hc/e . Dirac theory also requires that electron itself,
because of its spin carries a flux quantum of Uo/2 = hc/2e. The
conservation of flux quanta in z-direction gives the well-knownconservation rules namely: The total angular momentum in
z-direction before the collision will be equal to the total angular
momentum after the collision [4]. Let us take the z-component of
the spin of the incident light as (1, 0, 1) and the spin of the
electron as (½, ½) (here we take the units h ¼ 1). Using the con-
servation rules mentioned above we find that for Compton effect
some collisions will have the spin flip which is possible with the
probability of 40/100. We believe that this analysis will help to
understand the spintronic [5] event better.Formalism
In the earlier Compton effect study the spin effect was not yet
known, so only the conservation of linear momentum was studied
in the x–y directions as shown in Fig. 1. In this study, we will deal
with the z-direction considering the spin of the incident photon
and the spin of the recoil electron. Therefore, the total angular
momentum in z-direction before the collision will be equal to the
total angular momentum after the collision.
Let us take the z-component of the spin of the incident light as,
(mj = 1, 0, 1) and the spin of the electron as, (ms = ½, ½).
Applying the conservation of the z-component of the total angular
momentum gives the following possibilities:
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(%)0 + ½ = 1 – ½ Possible 40
1 + ½ = 0 – ½ Possible
1 – ½ = 0 + ½ Possible
0 – ½ = 1 + ½ Possible
1 – ½ = 1 – ½ Not
possible
601 + ½ = 1 + ½ Not
possible0 + ½ = 0 + ½ Not
possible1 + ½ = 1 + ½ Not
possible1 – ½ = 1 – ½ Not
possible0 – ½ = 0 – ½ Not
possibleSo the probability of the spin-flip is 40% and the probability of non-
flip is 60%.Conclusion
We have studied the spin dependent Compton effect. As a result
of the present argument, we find that some transitions allows
spin-flip but some do not. We believe that this analysis will be
helpful to understand the spintronic event better.
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